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(54) Upoprotein (a) lowering agent, cholesterol lowering agent and medicaments comprising 
these agents respectively 

(57) Desaibed are a lipoprotein (a) kswering agent 
and a cholesterol lowering agent each comprising as an 
effective ingredient a proanthocyanidin contained in a 
grape extract or the like; and medicaments comprising 
the lowering agents, respectively. 
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« nJTl^ invenfton relates to a lipoprotein (a) lowering agent and a cholesterol lowering agent each containina 
a piTOnflwyanidin as an effective ingredient: and also to medicaments comprising these toweriii age^^ 
ingredients, respectively. The medlcamentsaccordingtom^ 

' SiSf artenosderosis. cerebrovascular dementia. cfiabetes^SS!^?^^^ 
the like; and for the reduction off the total blood cholesterol level without affecting HDL^ol^Trol! 

2. Description of the Related Art 

diseases. Lp(a) is. in fact, considered to be a detrimental factor different from loMMten«Hv ihv«S^«!4^iZ^. ^ 
Ptetelet aggregates wfiich have heretofore been considered to be <KJi^^SSSST^?S??^^ 

espSr.^';i^;;S r*^"r" ^'^ paS^iSS^thS-S^n 

SaTvS^e ^tS^nJl^^ '"^lyceride among plasma lipids, so that their effects on 

LP w were naidiy taken into account. There are even some instances where the LP(a) level tends to be inaoa^ i.^^ 
fh^'^^'tA?^ rAtheroscle«»is. 79. 267-269(1989)1. clofilxate rMiSS^'^^^.^ 
SlSST"' ' 'JJ!:^"'"^""' ^' 135-1*10988)] and the like can be nLtoned « 2^ S 

although they are known as remedial agents lor hyperlipemia. Only nicotinic acid and cSwSS fte2r?Sl!S 
STS^^pS'""'^'^ affacts serum lp(a, rA.he««c.e,oJ. 57. 2^W9^;^ZlXT 

rAth'iSiS,,1?lS^uShSL^^^^ 2^-2^1984)] and neomycin, an antibiotic. 

Res ^S^SSiMS.' 1 r '1°"'^ "^."^ ^ ^ ^ tt»e serum lp(a) level rClin 

to K i^.'' a high wood cholesterol level, that is. socalle.^ wSlesteroS" is reaa,d«H 

hflh serum cholesterol level and a high mortality due to coronary heart diseaTes 
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The development off an Lp(a) lowering agent and a cholesterol lowering agent, each off which has suffficiently strong 
effects and without any prot)lem in the safety for the human body still remains as an unachieved thema 

Although a close correlation has k>een formed between a fat intake and an onset rate of heart diseases, the onset 
rate of heart diseases in France is. however, lew in spite of high fat intaka This is called the "French paradox". Red wine 
5 is a brewage, which has been tasted wklely for many years mainly in Europe and has been consumed much particularly 
in Franca In recent years, the relation between the "Rench paradox" and red wine has drawn attention pLancet, 339, 

1523-1526(1992)] 

SUMMARY OF THE INVENTION 

10 

The present inventors have carried out an extensive investigation, paying attention to this "French paradox". As a 
result, it has been found that a proanthocyanidin contained in a grape extract has lowering effects for the serum Lp(a) 
level and also lowering effects for the blood cholesterol level, leading to the conrpletion of the Invention. 

An object of the present invention is therefore to provide an Lp(a) lowering agent and a cholesterol towering agent 
IS each comprising a grape extract, specifically a proanthocyanidin, as effective ingredient; and also medicaments com- 
prising these lowering agents as effective ingredients, respectively. 

The Lp(a) lowering agent according to the present invention exhibits remarkable lowering effMs for the serum Lp(a) 
level and has high safety, so that it can be used for the prevention and treatment of ischemic heart diseases, arterio- 
sclerosis, cerebrovascular dementia, diabetes, angiopathic Parkinson's diseases and the like. The Lp(a) lowering agent 
20 is also useful Ibr the preventfon of the alx>ve diseases when added to foods. 

The cholesterol towering agent according to the present inventton. on the other hand, is capable of reducing the 
level of the total cholesterol in blood without affecting HDL-cholesterol. so that it can be used for the reduction of the 
total cholesterol level of a patient suffering from hypercholesterolemia. Addition of the agent to everyday foods makes 
it possible to prevent an inaease in the total cholesterol level without the need fa any other particular measura 

DETAILED DESCRIPTION OF THE PREFERR ED EMBODIMENTS 

The proanthocyanidine which is the effective ingredient in the Lp(a) lowering agent and cholesterol lowering agent 
according to the present inventton (hereinafter called the lipid lowering agent" collectively) is a condensed tannin existing 
30 In a plant body, that is, a compound formed of molecules of flavan-3-ol or f lavan-3,4<iiol coupled together as units through 
condensation or polymerization. Examples of the proanthocyankfin include properalgontoin, procyaradin, prodelffinkfia 
proguibourtinclln, prof isetinidin, prorobinetinidin, proteracaddin promelacaddin, proapigeninidin and proluteolinidin; and 
steric isomers thereof. 

No particular limitation is Imposed on the material to be extracted upon obtaining the proanthocyanidin for use in 
3S the present inventioa Various plant bodies such as fruits and trees can be used, with grapes being prefened. Among 
them, use of solkJ byproduced in a pressing step upon making red wine or of pomace available upon making white wine 
or grape juice is preferred. 

No particular limitation is imposed on the solvent used for the extraction of the plant body. Examples include water, 
lower alcohols, acetone, alkyl ketones and ethyl acetate. They can be used either singly or in any combination as a 
40 mixed solvent 

Upon exbractton of the plant body, it is desired to add the solvent to the plant body in an anKXint 2-1 ,000 times as 
much as the plant body as measured in terms of dry weight or wet weight and then to conduct extractton for 2 hours to 
2 weeks at a temperature ranging from room temperature to the boiling point of the solvent under normal pressure. The 
extract so obtained is concentrated under reduced pressure in a manner known perse in the art. optionally followed by 
46 lyophilizatton. The extract of the plant body so obtained is in a powdery fam. Although it has not been purified yet and 
has a relatively tow proanlhocyanicBn content, it exhibits remarkable towering effects for the serum Lp(a} level and the 
cholesterol level. 

The extract of the plant body so obtained is then subjected to purification such as adsorption treatment, membrane 
separatton or solvent fractionation, whereby a proanthocyanidin can be obtained at a high purity. 

so For exanpla a high-purity proanthocyantiin can be obtained by subjecting th^ 
column chromatography to conduct further extractton with at least one solvent. 

To perfomn nrK>lecular-weight-dependent adsorptive separation by sut)jecting the extract of the plant body to adsorp- 
tion column chromatography, it is only necessary to dissolve the extract in water in an amount, for exampla about 10 
times as much as the extract to subject the solution to column chromatography using "SEPHADEX LH-20" (trade name; 

ss product of Pharmacia AB/U.SA), "DIAION HP20" (trade name; Mitsubishi Kasei Corporation), "SEPABEADS HP1 MQ" 
(trade name; Mitsubishi Kasei Corporation). "TOVOPEARL HW40F" (trade name; Toyo Soda) or the like to have the 
extract adsort)ed, to wash the resulting column with water and then to conduct elution with a suitable solvent. This can 
provide column fracttons containing a proanthocyankiin. 
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No particiiar limitation is imposed on the organic eoTvent employed for the elution. but preferred exarrples include 
lower alcohols, acetone, alkyi ketones, ethyl acetate and n-hexane. Particularly preferred are lower alcohols and acetone. 
Two or more of these solvents can be used in combination. It Is desired to conduct the elution at room temperature. 
To prepare the lipid towering agent according to the present invention by using the proanthocyanidlne obtained as 
s described above, it is only necessary to formulate It either as is or in combination with a known pharmaceutical canier. 
The llpM lowering agent acoonding to the present Inventton can be fbrmulated together with one or more of routine 
additives, carriers, assistants and the like. It can be fbrmulated into a preparation form for oral administration or parenteral 
administration in a manner known perse in the art and can be used in the field of phamiaceuticals. Exanples of the 
preparation fam for oral administration include tablets, capsules, granules, fine granules, syrups and drinks. Exanples 
10 of the preparation lonn for parenteral adminlstratton, on the other hand, include external preparatk)n8 such as ointments, 
creams and aqueous solutions: and also injections such as sterilized solutions and suspensk)n& 

For the preparatkm of the lipid lowering agent according to the present invention, the lipid lowering agent is mixed 
with one or more of pharmaceutically-acc^Dtable vehicles, carriers, excipients. binders, antiseptics, stabilizers, taste 
corrigents and the like, followed by formation into a desired unit dosage form. 

Examples of adjuvants which can be incorporated in tablets, capsules or the Wkd upon formulation of the lipM towering 
agent according to the present inventton include binders such as gum arable, com starch and gelatin: lubricants such 
as magnesium stearate: excipients such as crystalline cellutose; swening agents such as gelatinized starch and arginto 
acid: sweeteners such as sucrose, lactose and saccharin: and taste corrigents such as peppermint and cherry. Upon 
fbrmulation into capsules, a liquid can-ier such as oil can also be incorporated together with the above adjuvants. 

Furthermore, other materials can be added as a coating agent or to change the physical form of the preparation. 
For example, tablets can be coated with shellac or sugar. Syrups and elixirs can be added with sucrose as a sweetener, 
methylparabai or propylparaben as an antiseptic and/or peppermint or orange flavor as a taste corrigent. 

The sterilized compositton for the Injectton can be prepared in a conventional manner, for example, by dissolving or 
suspending the proanthocyanidin in distilled water for injection; a natural vegetable oil such as palm oil, sesame oil or 
25 cotton seed oil; or a synthetic fat vehicle such as ethyl deate. In the injection, one or more of antiseptics, antioxidants, 
buffers and the like can be incorporated as needed. 

Upon fbrmulation of an external preparation, vaseline, hydrophilte ointment, paraffin, lanolin, oil or f^t, macrogol or 
the like can be used as a base. 

Among the lipid lowering agents according to the present invention, ttie Lp(a) lowering agent can be used as a 
30 medicament for the treatment of ischemic heart diseases, arteriosclerosis, cerebrovascular dementia, diabetes, angio- 
pathic Partdnson's diseases and the like. The cholesterol lowering agent, on ttie other hand, can be used as a medica- 
ment for the reductton of ttie total Wood cholesterol level wfthout affecting HDL-cholesteroi. 

When used as ttie Lp(a) lowering agent, the proanttKxryanidin may be administered once or a few times a day in 
an amount of about 0.5 to 50 mg each time In temis of dry weight, that is. in an amount of 0.5 to 150 mg/day. When 
35 used as the cholesterol lowering agent, tiie proarthocyanidin may be administered in an amount of about 50 to 1 500 
mg/day in terms of dry weight. 

The lipid lowering agent according to the present inventton can be added to vartous foods for the reduch'on of ttie 
serum ljp{a) level or ttie total blood cholesterol level. Examples off foods to whtoh ttie lipid lowering agent according to 
ttie present invention can be added include tea beverages, jutoe. coffee drinks, caritwnated beverages, chewing oum 
40 candies, caramels, chocolates and ice aeams. 

The lipid lowering agent according to tiie present invention comprises as a main ingredient a proanttiocyanWin which 
IS a component of grapes so that it does not involve any problem in safety. When ttie lipto towering agent is added to 
food, however, it is desired to control its concentration within a range off 0.001 to 5.0% in view of the odor of ttie resulting 
food. 

45 When food containing ttierein ttie Lp(a) towering agent of the present invention is given as a healttiy food or a function 
food for ttie prevention off diseases or heaHh maintenance, rt is desired to make a subject intake rt in an amount of about 
0.5 to 1 50 mg/day in terms of proanttiocyanldin in several portions. On ttie other hand, when food containing therein ttie 
cholesterol lowering agent of ttie present invention is given as a hearthy food or a function food lor ttie lowering off ttie 
total Wood cholesterol level, it is desired to make a subject intake it in an amount off 50 to 1.500 mg/day in terms of 

so proanthocyanintoin in several portions. 

The present invention will next be described in furttier detail by ttie following preparation examples of grape extracts 
useful In ttie present invention, tests about ttieir pharmacological effects and formulation examples as ExaiTf)les. It 
shouW however be borne in mind tiiat ttiis invention is by no means limited to or by ttie exanples. 
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Example 1 

Preparation Example (1) off Qrape Extract 

5 To 43 g, in Xems off wet weight, of solide byproduced in a pressing step upon making red wine. 200 m/ off 80 voi.% 
aqueous acetone were added. The resulting mixture was allowed to stand overnight at room temperature, followed by 
filtration through a glass filter. The filtrate so obtained was concentrated to dryness under reduced pressure, whereby 
0.23 g off brown powder was obtained. The powder so obtained contained a proanthocyanidin in an amount of about 
30%. The proanthocyanidin was quantitatively analyzed by the method off R. Jambunathan et al. ["J. Agric. Food Chem.. 

10 34. 42&429(1986)]. 

Example 2 

Preparation Example (2) off Qrape Extract 

IS 

To 500 g of red grapes, 2,000 mt off 50% ethanol were added. The resulting mixture was allowed to stand at room 
temperature for a weeK followed by filtration through a glass filter. The filtrate so obtained was concentrated to dryness 
under reduced pressure, whereby 30 g off brown powder were obtained. The powder so obtained contained a proan- 
thocyanidin in cm amount of about 3%. 

20 

Examples 

Effects on the serum Lp(a) level 

25 The red grape extract, which had been obtained in Example 2, was tested for its Lp(a) lowering efffects. To 5 males 
with serum l-p(a) level of 25 mg/d/ or higher, the red grape extract was orally administered in an amount off150 mg/day. 
Two weeks before and after administration, blood samples were collected and then their serum Lp(a) values were meas- 
ured t)y enzyme immunoassay. The results are shown In Table 1. 

30 

Table 1 



Sut^ect 


Serum Lp(a) level (mg/d/) 




Two weeks before administration 


Day 1 of administration 


Two weeks after administration 


A 


26.1 


18.1 


13.9 


F 


37.6 


41.3 


38.0 


J 


32.1 


31.9 


29.3 


L 


53.7 


52.3 


49.4 


M 


33.0 


35.2 


32.8 



45 As is apparent from the above results, significant l4>(a) towering efffects were recognized in all the cases by the 
admini^ation of the red grape extract for 2 straight weeks. The test was conducted according to the paired t-test The 
risk rate was smaller than 0.001 . 

Example 4 

60 

Preparation Example of Proanthocyanidin 

Red grapes (25 kg) was treated as a source material in a similar manner to Example 2, whereby 1 .5 kg of an extract 
were obtained. In 10 / off 50% ethanol. the extract so obtained was dissolved, followed by adsorption on a column (30 
55 cm in diameter x 32 cm in height) off "DIAION HP-20" (trade name; Mitsubishi Kasei (Dorporatfon). The column was 
washed with 100 / of water, followed by elution with 100 / off ethanol. whereby 105 g off proanthocyankJin fractions were 
obtained. The fractions contained a proanthocyanidin of 97% purity. 
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Examples 

Effects on serum cholesterol level 

5 Effects of the proartthocyanidin fractions obtained in Example 4 on a serum fipid were studied as will be described 
below. To 1 0 male subjects (33 to 37 years old), the proanthocyanidin fractions were orally administered at 0.5 gAiay fbr 
2 weeks. The calories and nutritional intakes of all the subjects were controlled by providing them with a standard diet 
(prepared and provided by TAIHEI Company/Tokyo) from two weeks before the administration until the end of the admin- 
istration. The total cholesterol value and HDL-cholesterol value of each subject were measured two weeks before the 

10 administration, on Day 1 of administration and two weeks after the administration. From changes in these values, effects 
of the proanthocyanklin fractions on the blood cholesterol level was studied. The results are shown in Table 2. 



lWe2 



Sut>ject 


Serum level (mg/d/) 




Two weeks before administration 


Day 1 of admirastration 


Two weeks after administration 


Total cholesterol 


211111.2 


206 ±9.2 


191 ±9.2* 


HDL-cholesterol 


58.0 ±3.4 


55.0 ± 4.6 


55.2 ±4.1 


Values in the table are. each, average ± standard deviatfon. * : p < 0.05 to the value on Day 1 of the administration. 



2S As is apparent from the above results, the proanthocyanidine fractions, when administered for 2 straight weeks, 
showed significant lowering effects for the total serum cholesterol level without affecting HDL-cholesterol. 



Example 6 
30 Capsules and Tablets: 



(Ingredients) 


(weight %) 


Proanttiocyanidine fractions obtained in Example 4 


2 


Lactose 


83 


Magnesium stearate 


15 



45 (Preparation procedures) 

After the above ingredients were mixed unifomily, tiie resulting mixture was formulated into capsules or tablets In a 
manner known per se in the art. 

so 



ss 
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Example? 

Powder and Granules: 



(Ingredients) 


(weight %) 


Proanthocyanidine fractions obtained in Example 4 


5 


Starch 


55 


Lactose 


40 



(Preparation procedures) 

20 After the above ingredients were mixed uniformly; the resulting mixture was formulated into a powder or granules 
in a manner known per $e in the art 

Examples 

25 Injection: 



30 



(Ingredients) 


(weight %) 


Proanthocyanidine fractions obtained in Example 4 


2 


SurfEUitant 


8 


Physiological saline 


90 



40 (Preparation procedures) 

The above ingredients were mixed under heat to sterilize the same, whereby an injection was formulated. 
Examples 

45 

Tea beverage: 

Tea leaves of Oolong were soaked in SO^C-hot water in an amount 10 times as much as the weight of the leaves 
for 3-5 minutes to obtain an extract The used tea leaves were removed from extract, followed by filtration through a 
so nylon mesh. The f Utrate so obtained was added with the extract obtained in Example 2 and sodium L-ascorbate. each 
in amount 1 wt% based on the filtrate, whereby a tea beverage was obtained. 

Claims 

55 1 . A lipoprotein (a) lowering agent comprising a proanthocyanidin as an effective ingredient 

2. A lipoprotein (a) lowering agent according to daim 1 . wherein the proanthocyanidin is contained in a grape extract. 

3. A mecficament comprising as an effective ingredient a lipoprotein (a) lowering agent according to claim l or 2. 



EP0 713 706 A2 

4. A lipoprotein (a) lowering agent according to daim 1 . which is useful as a food additive. 

5. Use of a proanthocyanidin for the preparation of a composition for lowering the blood level of lipoprotein (a) in an 
organism. 

6. Use according to claim 5. wherein the composition comprises the proanthocyanidin In an amount such that it may 
be administered in an amount of 0.5 to 150 mg per day. 

7. Use according to daim 5 or 6. wherein the composition containing the proanthocyanidin is in the form of proan- 
thocyanidin-supptemented food. 

8. A cholesterol lowering agent comprising a proanthocyanidin as an effective ingredient 

9. A cholesterol lowering agent according to daim 8, wherein the proanthocyanidin is contained in a grape extract 

10. A medicament comprising as an effective ingredient a cholesterol lowering agent according to claim 8 or 9. 

11 . A cholesterol lowering agent according to claim 8. which is useful for as a food additive. 

12. Use of a proanthocyanidin for the preparation of a composition for lowering the Wood level of cholesterol in an 
organism. 

13. Use according to daim 12. wherein the composition comprises the proanthocyanidin in an amount such that it may 
be administered in an amount of 50 to 1 ,500 mg per day. 

14. Use accordinag to daim 1 2 or 1 3, wherein the composition containing the proanthocyanidin is in the form of proan- 
thocyanidin-supplemented food. 

15. A food comprising a proanthocyanidin in an amount of 1 -5%. 

16. Use off a proanthocyanidin for the preparation of a food product as defined in daim 15 for lowering the blood lipo- 
protein (a) level of a subject. 



17. Use of a proanthocyanidin for the preparation off a food product as defined in daim 15 for lowering the blood cho- 
lesterol level of a subject. 
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